In vitro and in silico PTP-1B inhibition and in vivo antidiabetic activity of semisynthetic moronic acid derivatives.
Six derivatives (1-6) of moronic acid were semi-synthesized and their in vitro protein tyrosine phosphatase 1B (PTP-1B) inhibition activity assessed. Derivatives 2 (IC50=10.8 ± 0.5 μM) and 6 (IC50=7.5 ± 0.1 μM) displayed the most potent inhibitory activity. Therefore, they (50mg/Kg) were tested for their antidiabetic effect in vivo using a non-insulin dependent diabetes mellitus rat model. The results indicated that they decrease plasma glucose levels during all the experiment (p <0.05). Docking analysis of 2 and 6 with PTP-1B orthosteric site A and allosteric site B, showed that 2 had polar and Van der Waals interactions in both sites with Val49, Gln262, Met258, Phe182, Ala217, Ile219 and Gly259, displaying more affinity for site A. Compound 6 showed polar interaction with Gln262 and Van der Waals with Val49, Ile219, Gly259, Arg254, Ala27, Phe52, Met258, Asp48 and Phe182, suggesting that the potential binding site is localized in site B, close to the catalytic site A. Therefore, derivatives 2 and 6 have potential for the development of antidiabetic agents.